Journal of the Royal Society of Medicine Volume 71 March 1978 vessels, the pancreas and the right kidney usually will be achieved. Ultrasound offers an ideal technique for determining the liver volume. Mountford & Wells (1972) have applied computer techniques to determine the relative impedances to sound of the normal, the cirrhotic and the infiltrated liver. They have been able to identify and, to some extent, grade degrees of cirrhosis.
Primary and secondary liver tumours have characteristic patterns of echogenicity and are readily distinguished from the normal liver. The hepatoma is more echogenic than normal liver substance; it is well defined, rounded and is usually solitary. The secondary deposit is characterized by being rarely solitary; it is rounded and ofdiffering echogenicity to the normal liver. It is frequently surrounded by a thin transonic halo, the histopathological significance of which is uncertain. Secondaries from differing viscera show differing margins and degrees of echogenicity: those from the gut tend to be highly echogenic; those from breast and bronchus are less echogenic. In my experience, deposits from carcinoid appear to be encapsulated, whereas those from the breast may be more difficult to define. Such reliability is now placed on the accuracy of ultrasound in the detection ofliver deposits that proceeding to gamma camera or whole-body imaging of the liver is recommended only where ultrasound has been negative or equivocal.
Abscesses are identified by their irregularly echogenic walls and their transonic centres. Necrosing primary or secondary tumours may mimic abscesses.
Liver cysts, of whatever aetiology, have well defined smooth walls and are fluid filled.
The biliary tree In Brighton, ultrasound investigation of the biliary tree is made routinely prior to Chiba needle percutaneous choledochography or endoscopic retrograde choledochography. Where it is found that a patient with suspected biliary pathology has dilated ducts, we proceed to a percutaneous study; in all other situations we attempt endoscopic retrograde choledochopancreatography. Regrettably, assessment of the calibre of the biliary duct system remains subjective at present. An appreciation of the normal and dilated duct situations can be gained only by collaboration with a radiologist with experience of investigation of the liver and its duct systems.
In the neonate, sonar identification of a duct system of normal calibre may avert laparotomy in a clinically equivalent case ofjaundice. In the jaundiced adult, it will demonstrate the calibre and content of the biliary, common hepatic and common bile ducts and of the gall bladder, thereby providing confirmation of surgical jaundice and indicating the level of the lesion. Occasionally, it will demonstrate the cause of the jaundice: duct calculus, cholangiocarcinoma, or malignant disease in the porta hepatis or pancreas.
The differential diagnosis of the right hypochondrial mass can be narrowed by ultrasound even though primary neoplasms of the hepatic flexure cannot be identified. The large, rounded, smooth-walled, fluid-filled mass at the costal margin becomes a mucocele. The homogeneous echogenic mass of the lower border of the liver is either a Riedel's lobe, if of the same echogenicity as the liver; or a tumour, if of differing echogenicity. The echogenic mass arising from the kidney becomes a hypernephroma, and the well-defined fluid-filled sac in the same situation becomes a renal cyst. Filling defects which remain fixed to the gallbladder wall become carcinomata, and those which can be displaced become gallstones.
The pancreas
Tumours of the pancreas are rarely distinguishable from pancreatitis on sonar criteria alone, but generally the pseudocyst is well shown. In the presence of a pancreatic mass, ultrasound directed biopsy or aspiration through the central channel of a specially designed transducer or by direct puncture is possible. The principles of pancreatic aspiration are similar to those of renal puncture and amniocentesis under sonar control.
Other applications
In a few specific areas sonar identification is of particular value.
(I) Ultrasound .is~xtremel y rel!able in.detecting small quantities of ascitic fluid. The findings may be used to indicate the optimum site of paracentesis.
(2) Aortic, para-aortic and pararenal masses may be identified. With an anterior scanning approach this will only be true for very large lesions, or when the abdomen is scaphoid or when there is a total absence of gas in bowel between the region of interest and the transducer. Posterior scanning is more reliable for the diagnosis of renal and pararenal tumours, but it may also show the portal vein, liver, spleen, aorta and para-aortic glands.
(3) Transplanted kidneys are well shown and lymphoceles, urinary fistulae and dilation of the collecting system may be identified. (4) Ultrasound will demonstrate the size and calibre of aortic aneurysms. It will demonstrate their blood-bearing lumens and enable an absolute differentiation between transmitted and true pulsation. (5) The spleen is rarely well shown unless large. In the presence of splenomegaly, infarcts, secondary deposits and cysts may be shown. (6) Ultrasound has been applied in the assessment of prostatic tumours, but the principal nongynaecological application in the pelvis relates to the bladder. Tumours of the bladder are well shown and it is usually possible to determine whether the muscularis has been breached.
Discussion
In highlighting the growing importance of ultrasound, Boag (1977) anticipated the development of similar data processing and computer techniques as have already been applied in scintigraphy and transverse axial tomography. He suggested that shortly we may be able to reconstruct three-dimensional images from single ultrasound section scans.
Professor Boag suggested that a still greater advance, unrelated to organ imaging per se, might be the sonar identification of tissue type -a kind of remote, noninvasive histology or histopathology. Ultrasound equipment as sophisticated as this would be likely to be as reliable as the computerized tomography scanner and very much less expensive. It would have the added advantages of being free from all known hazard and being able to cope with a vastly greater workload. It is, perhaps, not surprising that EMI Limited have recently acquired control of the largest European producer of diagnostic ultrasound equipment.
The future advance oforgan imaging does not lie exclusively with ultrasound, but in terms of potential, reliability and cost it is likely to attract more interest than its fellow techniques, computer assisted tomography and scintigraphy.
